often marked basophilia. Mitotic divisions are numerous. There are few typical, small lymphocytes, polynuclear cells, and large mononuclear cells to be seen. Erythroblasts are found frequently. The oxidase reaction reveals blue granules in some myelocytes, but the gramlles in most of these cells are unstained. Erythrocytes 1,080,000; leucocytes 720,000. The differential count of leucocytes is given in Table I . February 24, 1917 . Animal killed. The case is one of typical leucosis with leucemia. The blood picture is characterized by the large number of leucocytes (myelocytes and large lymphoid forms). The histological examination shows marked filling of the capillaries of various organs with leucocytes (leucostasis) and interstitial deposits of myelocytes in the liver, spleen, and kidneys. The case represents a mixture of the myeloid and the intravascular lymphoid types of disease.
Eight normal hens were inoculated into the wing vein with citrated blood from the original fowl. One of the inoculated birds developed leucosis. The inoculations were then continued through twelve generations. In all, 122 birds were inoculated. In 34 instances (28 per cent) the inoculations gave positive results. For comparison it may be mentioned that Ellermann and Bang (1908, a, b, 1909) 
Virulence of Inoculation Material.
In a previous article (Ellermann and Bang, 1909) it was pointed out that the number of takes in a single experiment may vary to a large extent. Hence it is necessary to employ a considerable number of birds in order to obtain positive results. If, for example, only five fowls are used, it often happens (in about 25 per cent of the experiments) that the outcome is negative notwithstanding the high degree of virulence possessed by the inoculation material. By using a larger number of fowls, the chances of obtaining positive results are increased, and with as many as twelve, transmission of the disease is practically certain. For the sake of economy, the writer was limited to eight fowls for each transmission experiment, with, as a result, somewhat lessened chances of a successful outcome. None of the fowls may acquire the disease, or, on the other hand, all may become infected. In the latter instance, we should not be justified in drawing the conclusion that the virus had a high degree of virulence. This variability in infectivity is shown in TabIe II. It would be advantageous if it were possible to increase the number of infected animals, either by lowering the natural resistance of from 60 to 70 per cent of the fowls or by augmenting the virulence of the inoculation material. Attempts to lower the resistance by bleeding or hunger, made in previous experiments, were unsuccessful. An experiment of this character was undertaken with the present strain. Before inoculation of the leucosis virus an injection of tuberculin was given in eight fowls. The disease developed rapidly, appearing 2 or 3 weeks after inoculation, and the fowls died after a short interval--only 32 days. It has not been possible to repeat the experiment, but probably this result was accidental and can be explained in some other way. A study of Table III , which gives the duration of illness in the successive generations of inoculated fowls, shows a progressive shortening of the period. At the beginning of the series the duration of the disease from the time of inoculation to death was 15 to 20 weeks, while at the end it was only 6 to 8 weeks. This shortening of the duration of the disease must be considered as attributable to increased virulence of the virus. 2 2 Nothing can be stated concerning the true nature of the virulence, as different degrees of virulence may exist.
A graphic representation of the reduction in duration of the disease is given in Text- fig. 1 . While the curve is not absolutely regular, the fall is distinct. The lack of regularity may be accounted for by TExT-Fro. 1. Duration of the disease with Strain H. the irregularity in the sixth generation, caused, however, by only a single case. The fall in the ninth generation, in which the fowls had been treated with tuberculin previous to inoculation, is not very striking in comparison with the preceding part of the curve.
Text-figs. 2 and 3 are based on former experiments made with Strains E and D. It will be observed that these curves are similar to that of Text- fig. 1 . The curve of Text- fig. 2 is very regular. By comparing the three curves it will be seen that the duration in the first generation is about the same for the three strains. It must be added that the quantity of material inoculated varied somewhat in the different experiments. As a rule, however, the amount consisted of a blood suspension corresponding to 2 drops of blood of the sick fowl. Sometimes 1 cc. of a centrifuged tissue emulsion was used. A study of this point shows that the variations in the curves cannot be explained on the basis of the quantity inoculated. Hence it is possible to increase the virulence of the virus of leucosis by passage. This finding suggests similar results obtained with another filterable virus; namely, that of hydrophobia. By inoculating the street virus of a spontaneous case the incubation period decreases with each generation, until it reaches a fixed point. The increased virulence of the virus of leucosis used in the fowl is shown by a shortening in the duration of the illness. It is noteworthy, however, that there is no coincident rise in the number of successful infections. It appears doubtful whether any increase in the number of infections can be obtained through increased virulence of the virus.
The shortening of the duration of the disease with continued passage was partly overlooked in former experiments, and partly explained in another way. It was believed that the duration was determined by the type of the disease; that is, that the intravascnlar lymphoid cases had a shorter duration than the lymphatic cases. This viewpoint cannot, however, now be maintained. The main factor, apparently, is the position of the individual case in the series of generations. Hirschfeld and Jacoby (1910) were correct in their assertion that the length of the incubation period is an indicator of the degree of virulence. With Strain A of Ellermann and Bang; which had required an incubation period of about 8 weeks in the first generation, they observed an incubation period of 6 weeks at the beginning of their series, which later decreased to 4 weeks. The conclusions of Hirschfeld and Jacoby seem, however, to be based on a very small series of observations, and the use of the incubation period as an indicator of virulence has disadvantages. For instance, the time of onset of the disease cannot be established accurately if the onset is gradual or the course intermittent. In the lymphatic cases we cannot use the term incubation period, inasmuch as anemia and blood changes are usually absent.
Types o/Disease.--It was observed with Strains D and E that the type of the resulting disease appeared to vary. Strain D, which originated from an intravascular lymphoid case, produced in the first generation a myeloid, and in the second generation a lymphatic case. From Strain E, originating from a lymphatic case, a series of lymphatic and intravascular cases, and also a few myeloid cases, resulted. Table IV shows the results of experiments with Strain H, which was obtained from a case of mixed myeloid-intravascular character. in the first eleven generations we find myeloid, intravascular lymphoid, and anemic cases, while in the twelfth generation a lymphatic case suddenly appears. Table V gives the number of cases of each type.
The observations made on Strain H confirm the finding of a variation in the type of disease. The clinical pictures are varied, and intermediary forms difficult to classify are also present. A change from the myeloid to the lymphatic type, or the reverse, is rare. Cautioa is necessary in diagnosing cases, and the possibility of occasional spontaneous cases must be kept in mind. Each strain seems to have a tendency to produce a certain type of disease. Strain E, for instance, 
Serological Properties of Different Types.
An attempt to find isohemolysins or isoagglutinins gave negative results. On the other hand, it was found that the hemolytic power of the serum against rabbit erythrocytes was diminished in a fowl showing anemia. While normal fowl serum dissolved rabbit erythrocytes in about 6 minutes, it required a considerably longer period to produce hemolysis with serum from the anemic fowl. The conditions of the experiment were identical in both cases. 
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The technique employed was that described below. Rabbit blood was mixed with one-tenth of its volume of a 10 per cent solution of sodium citrate. After centrifugation, the blood corpuscles were used directly, without washing, for making a 3 per cent suspension in 0.9 per cent solution of sodium chloride. The fowl serum was prepared by keeping the blood in a cool room for 24 hours. 0.1 cc. of blood suspension was added to 0.2 cc. of the active serum by means of a capillary pipette in such a manner as to produce an instantaneous mixture. ~ Tables  VI and VII give the results of these experiments. The former comprises four cases of intravascular lymphoid leucosis. It will be seen that in comparison with normal serum it required twice as long to produce hemolysis in these cases. It can scarcely be asserted that the anemia is the causative factor, as the percentage of hemoglobin was not exceedingly low in any case. In one instance (the first experiment with No. 7) there was no reduction of hemoglobin, the percentage being the same as before inoculation. Date.
1917

Oct. 17
" 17 " 27
Titer.
1:4 1:4 1:4
Titer of normal control.
1:8 1:8 1:8
The findings are quite different in Table vii , which shows two cases (Nos. 6 and 17) of typical myeloid leucemia, and a mixed case (No. 8) characterized by a myeloid subleucemic blood picture and myelosis combined with intravascular leucostasis of the organs. In the mixed case there appears to be a slight retardation of hemolysis, but in the two cases of myeloid leucemia there is no diminution of hemolytic power. On the contrary, the hemolysis with serum from Fowl 17 is more rapid that that of the control. In view of these observations it is suggested that the power to produce hemolysis may depend upon the presence of myeloid tissue. This tissue, which was negligible in the first group of cases, was increased in the second group.
Although the experiments are few in number the phenomenon of a retardation in hemolysis appears to be a well established fact. As the determination of the moment of complete hemolysis depends to a certain extent on the personal element, as a matter of precaution titrations were done to test the hemolytic power in some cases in 3 Agglutination of the erythrocytes invalidates the experiment.
TableVI. Aseriesof dilutions (1:1, 1:2, 1:4 .... 1:54) wa~ made of active serum. After the components had been mixed as described above, they were kept at a temperature of 60°C. for 2½ hours and were shaken and placed in a cool room until the following day. The results are shown in Table VIII .
The titer, that is the dilution at which complete hemolysis is obtained, is shown to be in the case of the leucemic fowls about half that of the normal controls. This corresponds to the retardation of hemolysis which has been described.
Further Experiments. Ellermann and Bang (1908, a, b, 1909) and Ellermann (1913 Ellermann ( , 1918 have proved that the virus is filterable, and that intact cells are not necessary in order to transmit the disease. As other investigators have had small success with positive filtration experiments, the results of an experiment with Strain H are given below.
Filtration of Inoculation MateriaL--Previous experiments by
15 gin. of the organs of Hen 1 (first experimental generation) were mixed with 0.9 per cent salt solution. This emulsion was filtered through cotton and diluted to make 100 cc. The fluid was passed through a Berkefeld filter No. 12. The filtrate was completely clear and gave no growth on agar or broth, while the control from the unfiltered emulsion gave rise to a rich growth. Ten normal birds (Nos. 7, 8, 18 , and 40 to 46) were inoculated with the filtrate, each receiving 1 cc. Two fowls (Nos. 7 and 8) became infected. The incubation period and the total duration of the disease did not differ from those of the controls inoculated with unfiltered material.
Immunization Experiments.--Since experiments conducted by EUermann and Bang and Hirschfeld and Jacoby have shown that subcutaneous inoculation does not infect fowls, it was decided to attempt immunization in this manner. Eight normal hens (Nos. 14 and 47 to 53) were inoculated subcutaneously with an emulsion of leucemic organs (No. 8), each hen receiving 2 cc. 3 weeks later the birds received an intravenous injection of emulsion from another infected hen (No. 5). One bird died 2½ months later. The postmortem and microscopic examinations showed a well marked leucosis. Hence it ap-peared that the subcutaneous injection of virulent material had not produced immunity.
Inoculation of Citrated Blood Plasma.--These experiments were made in order to determine whether the virus is localized in the blood corpuscles or in the plasma or in both. 30 drops of blood were placed in a mixture of a 0.9 per cent salt solution and 10 per cent sodium citrate. After vigorous centrifugation the upper portion of the clear fluid was taken up in a sterile syringe and injected into eight normal hens (Nos. 15 and 54 to 60); eight other hens (Nos. 16 and 61 to 67) received injections of the blood ceils. It was found that one fowl of each group (Nos. 15 and 16) contracted the disease.
In the experiments undertaken with another aeries of birds (Nos. 20 and 68 to 82) only one positive result was obtained with blood corpuscles, none with the plasma series. The objection might be raised that the separation of blood corpuscles and plasma cannot be considered effective, although this procedure is preferable to filtration, which injures the ceils. The experiments seem to suggest that the virus is contained in the blood plasma. Nothing has been determined concerning the relation of the blood corpuscles to the virus. As it would hardly seem possible to remove a virus adherent to the surface of the cells, this has not been tried.
Inoculation with Human Ma~rial.--This experiment has no relation to the strain of fowl leucosis. It was undertaken solely to determine whether the disease in man and that in the fowl are caused by the same agent. Von Wiczowsky reports positive results in an experiment of this kind. On the other hand, experiments made by Hirschfeld and Jacoby (1909) and by Wechselmann and I-Iirschfeld were negative. A priori, the chances of a successful experiment seemed small, as attempts made to infect other birds of closely related species by means of fowl material have always failed. 2 cc. of blood taken from a patient, aged 43 years, suffering from myeloid leucemia in Bispebjorg Hospital, were mixed with a sodium .citrate solution. 2 hours later this blood suspension was injected into eight normal hens (Nos. 83 to 90). The fowls were observed during a period of 6 months, but no symptoms of disease were discovered. Hence it seems doubtful whether the experiment of yon Wiczowsk3~ can be accepted. It is probable that every species has its own particular form of leucemia which cannot be transmitted to other species.
